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DEVICE FOR TRANSMISSION/RECEPTION OF FACSIMILE DATA IN 
WIRELESS LOCAL LOOP (WLL) SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to transmission/ reception of a facsimile data in a 
Wireless Local Loop (WLL) system, and more particularly, to a device for 
transmission/ reception of a facsimile data in a WLL system, in which an analog G3 
facsimile signal is converted into a CDMA signal format for transmission/ reception of the 
signal. 

2. Background of the Related Art 

In general, a Wireless Local Loop (WLL) system provides a wireless subscriber Hne 
between a switching center and homes or offices, for providing speech, facsimile, and data 
communication services. Full scale development of the WLL started as problems of 
frequency efficiency, radio channel quality, build up cost per a subscriber are solved when 
the semiconductor and radio communication technologies developed in 1980s are 
combined with the radio frequency technology developed in 1970s. 

Unlike a conventional wire network, the WLL system has the advantages of low 
build up cost and time, and low maintenance costs, while still providing a variety of 
services, such as excellent communication quality, data, and Integrated Service Digital 



Network (ISDN) capabilities, and the like. Thus, the WLL system can be used where a 
new communication service provider intends to secure a subscriber network quickly, or 
used as a communication infrastructure of a developing country which has a poor wire 
communication network. 

The WLL system is typically provided with telephone sets and a Network Interface 
Unit (NIU), which makes radio communication between the telephone sets and a 
switchboard possible. There are two types of WLL systems: the separate type WLL 
system and the integrated type WLL system. The separate WLL system is provided with 
a subscriber connector for wire connection to a stationary telephone so that the 
subscriber who has the stationary telephone set connected to an existing wire network can 
buy only the subscriber connector and not a telephone set when the subscriber subscribes 
to the WLL system. The integrated WLL system, on the other hand, is provided with the 
telephone set and the subscriber connector integrated in hardware for the convenience of 
the subscriber who has, for example, no stationary telephone set in subscription to the 
WLL system. 

A related art Code Division Multiple Access (CDMA) WLL has a digital facsimile 
(class 2, 2.0) function for using a personal computer, with the personal computer 
connected to the NIU. However, since a group 3 (called G3 hereafter) facsimile signal is 
transmitted on a CDMA audio channel, a normal transmission/reception of the G3 
facsimile is difficult. That is, the G3 facsimile transmission, which is a facsimile device 



using a PSTN for transmission of an A4 size document within approximately one minute 
by compressing a number of bits to 1/ 10, has a problem when it is intended to transmit 
the facsimile data by using PCS or DCN in that normal facsimile data 
transmission/reception is extremely difficult because of distortion of the facsimile signal 
coming from difference between the PSTN and PCS or DCN transmission systems. 

The above references are incorporated by reference herein where appropriate for 
appropriate teachings of additional or alternative details, features and/or technical 
background. 

SUMMARY OF THE INVENTION 

An object of the present invention is to overcome, in whole or in parts, one or 
more of the problems due to limitations and disadvantages of the related art. 

Another object of the present invention is to provide a device for 
transmission/reception of a facsimile data in a WLL system, which permits facsimile data 
transmission and reception by using G3 facsimile device in a separate type WLL. 

Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed out in the written 
description and claims hereof as well as the appended drawings. 



To achieve these and other advantages and in accordance with the purpose of the 
present invention, as embodied and broadly described, the device for 
transmission/reception of a facsimile data in a separate type WLL system, includes an 
interface unit for transmitting a facsimile data produced at a facsimile or matching a data 
received in an analog facsimile protocol to wire line characteristics for providing the data 
to the facsimile, a facsimile signal processor for receiving the facsimile data from the 
interface unit, and converting into a digital signal and a radio data service format, or 
receiving a data in a radio data service format, converting into an analog facsimile 
protocol, and forwarding to the interface unit, a CDMA signal processor for receiving the 
facsimile data converted into the radio data service format from the facsimile signal 
processor and converting into a CDMA format, or receiving a data in a CDMA format, 
converting into the radio data format, and forwarding to the facsimile signal processor, 
and a frequency modulation / demodulation unit for frequency modulating the facsimile 
data convened into the CDMA format at the CDMA signal processor to forward in a 
radio signal, or receiving and demodulating an external radio signal, and forwarding to the 
CDMA signal processor. 

In other aspect of the present invention, there is provided a device for transmission 
/ reception of a facsimile data in a WLL system including an interface unit for transmitting 
the facsimile data generated at a facsimile, or matching a data received in a facsimile 
protocol to wire line characteristics for providing the data to the facsimile, a first CODEC 



unit for converting a facsimile data signal from the interface unit into a digital signal, or 
converting a digital signal into the analog facsimile data signal, and forwarding to the 
interface unit, a second CODEC for converting a signal converted into the digital signal 
at the first CODEC unit into an analog signal, or converting an analog signal into a digital 
signal and forwarding to the first CODEC unit, a facsimile signal processor for receiving 
the analog facsimile data from the second CODEC, converting into a digital signal and 
a radio data service format and forwarding the converted signal, or receiving a data in a 
radio data service format, converting into an analog facsimile protocol, and forwarding 
to the second CODEC, a CDMA signal processor for receiving the facsimile data 
converted into the radio data service format from the facsimile signal processor and 
convening into a CDMA format, or receiving a data in a CDMA format, converting into 
the radio data service format, and forwarding to the facsimile signal processor, and a 
modulation/ demodulation unit for frequency modulating the facsimile data converted 
into a CDMA format at the CDMA signal processor to forward in a radio signal, or 
receiving and demodulating an external radio signal, and forwarding to the CDMA signal 
processor. 

The interface unit includes a jack for connecting the facsimile and an NIU, a ring 
generator for generating a ring signal if received at the facsimile, a detector for detecting 
and forwarding the facsimile data transmitted from the facsimile, and an Subscriber Line 
Integrated Circuit (SLIC) for receiving a signal detected at the detector, matching line 



characteristics for transmission of the analog facsimile data generated at the facsimile, and 
transmitting the analog facsimile data to the facsimile signal processor. 

The facsimile signal processor includes a DTMF receiver for receiving a Dual Tone 
Multi-Frequency (DTMF) generated at the facsimile, a first amplifier for amplifying and 
forwarding the analog facsimile signal from the interface unit, a modem for modulating 
and forwarding the analog facsimile signal amplified at the first amplifier, or demodulating 
and forwarding a modulated facsimile signal, a second amplifier for amplifying the analog 
facsimile signal demodulated at the modem, and forwarding to the interface unit, a first 
memory having a radio data service format(protocol, class 2, 2,0) used in a CDMA system 
and an analog facsimile protocol stored therein, a second memory for buffering the analog 
facsimile data signal and the radio data service format signal, and a controller for 
converting the analog facsimile signal demodulated at the modem into the radio data 
digital facsimile signal format used in a CDMA system, or converting the data converted 
into a radio data service format into the analog facsimile signal from the CDMA signal 
processor, both by using the first and the second memories, and forwarding to the 
modem. 

In order to achieve at least the above-described objects of the present invention in 
a whole or in parts, there is provided a device for transmission/ reception of facsimile data 
in a Wireless Local Loop (WLL) system that includes an interface unit, which transmits 
facsimile data produced at a facsimile or matches data received in an analog facsimile 



protocol to wire line characteristics to provide the data to the facsimile, a facsimile signal 
processor^ which receives the facsimile data from the interface unit, and converts the 
facsimile data into a digital signal with a radio data service format, or receives data in a 
radio data service format and converts it into an analog facsimile protocol to forward to 
the interface unit, a CDMA signal processor, which receives the radio data service 
formatted facsimile data from the facsimile signal processor and converts it into CDMA 
format, or receives data in CDMA format, converts it into the radio data format and 
forwards it to the facsimile signal processor, and a frequency modulation / demodulation 
unit, which frequency modulates the CDMA formatted facsimile data to forward as a 
radio signal, or receives and demodulates an external radio signal, and forwards the 
received signal to the CDMA signal processor. 

To further achieve the above-described objects of the present invention in a whole 
or in parts, there is provided a device for transmission/ reception of a facsimile data in a 
Wireless Local Loop (WLL) system that includes an interface unit, which transmits 
facsimile data generated at a facsimile, or matches data received in a facsimile protocol to 
wire line characteristics to provide to the facsimile, a first CODEC unit, which converts 
a facsimile data signal from the interface unit into a digital signal, or converts a received 
digital signal into an analog facsimile data signal to forward to the interface unit, a second 
CODEC unit, which converts the digital signal from the first CODEC unit into an 
analog signal, or converts an analog facsimile protocol signal into the received digital 



signal to forward to the first CODEC unit, a facsimile signal processor, which receives 
the analog signal from the second CODEC unit and converts it into a digital signal having 
a radio data service format, or which receives data in a radio data service format, converts 
it into the analog facsimile protocol signal, and forwards it to the second CODEC unit, 
5 a CDMA signal processor, which receives the digital signal having the radio data service 
format from the facsimile signal processor and converts it into a CDMA format, or which 
receives data in a CDMA format, converts it into the radio data service format, and 
forwards it to the facsimile signal processor, and a modulation/ demodulation unit, which 
j'S modulates the CDMA formatted signal received from the CDMA signal processor, or 
IID which receives and demodulates an external radio signal to forward to the CDMA signal 
processor. 

4^ To further achieve the above-described objects of the present invention in a whole 

\n or in parts, there is provided a signal processing device that includes an interface unit to 
O couple with at least one input device and detect and receive a device signal or output a 
15 device signal, a signal processor coupled to receive an interface signal and convert a data 
format of the signal or provide an interface signal to the interface unit, a Code Division 
Multiple Access (CDMA) signal processor coupled to receive a processed signal from the 
signal processor and generate a CDMA formatted signal. 

To further achieve the above-described objects of the present invention in a whole 
20 or in parts, there is provided a method for transmitting facsimile data that includes 
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detecting analog facsimile data from a facsimile, providing a detection signal to a 
controller and a Subscriber Line Integrated Circuit (SLIC), matching line characteristics 
and the SLIC according to the detection signal, transmitting the analog facsimile signal to 
a modem through a first amplifier, modulating the analog facsimile signal and forwarding 
it to the controller, converting the analog facsimile signal to a digital signal using a 
prescribed protocol, forwarding the digital signal to a CDMA signal processor, converting 
the digital signal into a CDMA protocol, and modulating the CDMA protocol digital 
signal. 

Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from 
practice of the invention. The objects and advantages of the invention may be realized 
and attained as particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in detail with reference to the following drawings 
in which like reference numerals refer to like elements wherein: 

Figure 1 is a drawing which illustrates a block diagram of a device for 
transmission/reception of a facsimile data in a WLL system in accordance with a first 
preferred embodiment of the present invention; and, 



Figure 2 is a drawing which illustrates a block diagram of a device for 
transmission/reception of a facsimile data in a WLL system in accordance with a second 
preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 

Referring to Figure 1, the device for transmission/reception of a facsimile data in 
a WLL system in accordance with a first preferred embodiment of the present invention 
preferably includes a facsimile unit 20 used, for example, in a home or an office, and an 
interface unit 100 for transmitting facsimile data produced at the facsimile 20, or matching 
data received in an analog facsimile protocol to wire line characteristics for transmission 
to the facsimile 20. The system further includes a facsimile signal processor 200 for 
receiving the facsimile data from the interface unit 100 and converting it into a digital 
signal and a radio data service format (for example, converting an analog facsimile data 
protocol into a facsimile service protocol (class 2, 2.0) used in a CDMA system), or 
receiving data in a radio data service format, converting it into an analog facsimile 
protocol, and forwarding it to the interface unit 100. 

Next, a CDMA signal processor 300, for example, a mobile station modem, is 
provided for receiving the facsimile data converted into the radio data service format from 

-10- 



the facsimile signal processor 200 and converting it into a CDMA format, or receiving 
data in CDMA format, converting it into the radio data format, and forwarding it to the 
facsimile signal processor. The system also includes a frequency modulation 
/ demodulation unit 400 for frequency modulating facsimile data converted into CDMA 
5 format at the CDMA signal processor 300, to forward it as a radio signal, or receiving and 
demodulating an external radio signal, and forwarding it to the CDMA signal processor 
300. 

The interface unit 100 includes a jack 22 for connecting the facsimile 20 and an 
'fz NIU, a ring generator 24 for generating a ring signal if a call is received at the facsimile 20, 
H and a detector 18 for detecting facsimile data transmitted from the facsimile 20. It further 
includes a Subscriber Line Integrated Circuit (SLIC) 25 for receiving a signal detected at 
d the detector 18, matching line characteristics, and transmitting the analog facsimile data 
■ g produced at the facsimile 20 to the facsimile signal processor 200. 

^3 The facsimile signal processor 200 includes a DTMF receiver 19 for receiving a 

15 Dual Tone Multi-Frequency (DTMF) signal generated at the facsimile 20, a first amplifier 
13a for amplifying and forwarding the analog facsimile signal from the interface unit 100, 
and a modem 14 for modulating and forwarding the analog facsimile signal amplified at 
the first amplifier 13a, or demodulating and forwarding a modulated facsimile signal. It 
further includes a second amplifier 13b for amplifying the analog facsimile signal 
20 demodulated at the modem 14 and forwarding it to the interface unit 100, and a first 

41- 



memory 15 having a radio data service format (protocol, class 2, 2.0) used in a CDMA 
system and an analog facsimile protocol stored therein. A second memory 16 buffers the 
analog facsimile data signal and the CDMA digital facsimile data format signal, A 
controller 11 converts the analog facsimile signal demodulated at the modem into the 
radio data digital facsimile signal format (class 2, 2.0) used in a CDMA system, or converts 
the data converted into a digital facsimile signal format into the analog facsimile signal, 
both by using the first and the second memories 15 and 16. It then forwards the result 
to the interface unit 100 through the modem 14 and the second amplifier 13b. Switch 17 
is also included. 

The operation of the device for transmission/ reception of a facsimile data in a WLL 
in accordance with a first preferred embodiment of the present invention will now be 
described. 

When the facsimile 20 transmits facsimile data, the detector 18 detects the facsimile 
data and provides a detection signal to the controller 11 and the SLIC 25. The SLIC 25 
matches line characteristics according to the detection signal from the detector 18 to 
transmit the facsimile data generated at the facsimile 20 to the facsimile signal processor 
200. The first amplifier 13a in the facsimile signal processor 200 amplifies the facsimile 
data transmitted from the SLIC 25 in the interface unit 100 and forwards it to the modem 
14. The modem 14 receives and modulates the analog facsimile signal and forwards it to 
the controller 11. 

-12- 



The controller 11 preferably uses the first and second memories 15 and 16 to 
convert the protocol of the analog facsimile signal received from the modem 14 into the 
radio data service format/protocol (class 2, 2.0), and forwards the converted signal to the 
CDMA signal processor 300. The CDMA signal processor 300 receives the facsimile data 
in the radio data service format (facsimile service protocol, class 2, 2.0) from the facsimile 
signal processor 200, converts it into a CDMA format, and forwards it to the modulation 
/ demodulation unit 400. The modulation/ demodulation unit 400 frequency modulates 
the facsimile data converted into the CDMA format at the CDMA signal processor 300 
into a radio signal. 

Next, a method for receiving the facsimile data will be described. The 
modulation/ demodulation unit 400 demodulates an external radio signal and forwards it 
to the CDMA signal processor 300 in CDMA format. The CDMA signal processor 300 
receives the data in CDMA format and converts the data into a radio data service format, 
and then forwards it to the facsimile signal processor 200. The facsimile signal processor 
200 receives the data in the radio data service format (class 2, 2.0) from the CDMA signal 
processor 300 through the controller 11. It then uses the first and second memories 15 
and 16 to convert the data into the analog facsimile protocol, demodulates and amplifies 
it through the modem 14 and the second amplifier unit 13b, and forwards it to the 
interface unit 100. The facsimile 20 thus receives a facsimile signal through the interface 
unit 100. 
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Figure 2 illustrates a block diagram of a device for transmission/reception of 
facsimile data in a WLL system according to a second preferred embodiment of the 
present invention, which permits one to use a domestic telephone set, computer, and 
facsimile. 

5 Referring to Figure 2, the device for transmission/ reception of facsimile data in a 

WLL system preferably includes a facsimile unit 20 which can be used, for example, in a 
home or an office, and an interface unit 100 for transmitting facsimile data generated at 
the facsimile 20. The device also includes a wire telephone set 30, a computer 40, for 

j'i: matching data received in facsimile protocol to wire line characteristics so as to provide 

JM) the data to the facsimile 20. 

I^JJ Next, a first CODEC unit 500 converts speech or an analog facsimile data signal 

□ from the interface unit 100 into a digital signal, or converts a digital signal into speech or 
'^^ an analog facsimile data signal. It then forwards the signal to the interface unit 100. A 

second CODEC unit 600 converts the signal converted into the digital signal at the first 
15 CODEC unit 500 into an analog signal, or converts the analog signal into a digital signal, 

which it then forwards to the first CODEC unit 500. 

The device further includes a facsimile signal processor 200 for receiving the analog 

facsimile data from the second CODEC unit 600, converting it into a digital signal and 

a radio data service format (class 2, 2.0), and forwarding the convened signal. 
20 Alternatively, the facsimile signal processor 200 receives data in a radio data service 
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format, converts it into an analog facsimile protocol, and forwards it to the second 
CODEC 600. 

Next, a switching unit 700 switches the computer 40 between the facsimile signal 
processor 200 and the CDMA signal processor 300. The CDMA signal processor 300 
5 receives the facsimile data converted into the radio data service format from the facsimile 
signal processor 200 through the switching unit 700 and converts it into a CDMA format. 
Alternatively, it receives data in a CDMA format, converts it into the radio data format, 
and forwards it to the facsimile signal processor 200 through the switching unit 700. 

The device next includes a modulation /demodulation unit 400 for frequency 
® modulating the facsimile data converted into CDMA format at the CDMA signal 
i processor 300 to forward as a radio signal, or receiving and demodulating an external radio 
signal, and forwarding it to the CDMA signal processor 300. 
; ri: The interface unit 100 includes first and second jacks 21 and 22 for connecting the 

Q facsimile 20 and the wire telephone set 30 to a NIU, and a ring generator 24 for generating 
15 a ring signal if a call is received at the facsimile 20 or the wire telephone set 30. Next, a 
detector 18 detects and forwards facsimile data transmitted from the facsimile 20, and 
SLIC 25 holds the use of the facsimile 20 if a call is received at the wire telephone set 30. 
The SLIC 25 further receives a signal detected at the detector 18, matches line 
characteristics, and transmits the analog facsimile data produced at the facsimile 20 to the 
20 facsimile signal processor 200. 
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The first CODEC unit 500 includes a first DTMF receiver 27 for receiving a 
DTMF signal generated at the wire telephone set 30 or the facsimile 20 through the 
interface unit 100, and forwarding the signal to the CDMA signal processor 300. The unit 
also includes a first CODEC 26 for receiving the facsimile data from the interface unit 100 
and converting it into digital data, or receiving digital data from the second CODEC unit 
600, converting it into an analog signal, and forwarding it to the interface unit 100. 

The term CODEC is a compound word of "CODER," for converting an analog 
signal into a digital signal, and conversely, "DECODER," for converting a digital signal 
into an analog signal, and denotes a modulation/demodulation unit or a code decoder. 
In general, coding is an operation in which an information source of a continuous signal 
is transformed (sampled) into a time basis discrete Pulse Amplitude Modulation (PAM) 
signal, and quantized. This allows the continuous signal to be converted into a binary 
code ('1' or '0'). An operation in reverse of the foregoing operation is called decoding. 

In order to transmit an electric signal as information carried in a network through 
a digital transmission line or a digital switchboard, which are more economical, an analog 
signal is preferably converted into a digital signal before transmission or exchange. Thus, 
the signal is expressed in "1" and "0". Thereafter, the transmitted digital signal should be 
converted into the original analog signal at the receiver side. Such an operation is called 
as "coding/decoding" or "analog/digital conversion," or "digital/analog conversion." A 
device for such conversion is called CODEC, 
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The facsimile signal processor 200 includes a DTMF receiver 19 for receiving a 
DTMF generated at the facsimile 20, a first amplifier 13a for amplifying and forwarding 
the analog facsimile signal from the second CODEC unit 600, and a modem 14 for 
modulating and forwarding the analog facsimile signal amplified at the first amplifier 13a, 
or demodulating and forwarding a modulated facsimile signal. It further includes a second 
amplifier 13b for amplifying the analog facsimile signal demodulated at the modem 14, 
and forwarding it to the second CODEC unit 600. 

The facsimile signal processor 200 also includes a first memory 15, having a radio 
data service format (protocol, class 2, 2.0) used in a CDMA system and an analog facsimile 
signal protocol stored therein, and a second memory 16 for buffering the analog facsimile 
data signal and the CDMA digital facsimile data format signal. Next, and a controller 11 
converts the analog facsimile signal from the modem 14 into the radio data digital 
facsimile signal format (class 2, 2.0) used in a CDMA system, or receives data in a radio 
data format from the CDMA signal processor 300 and converts the data into the analog 
facsimile protocol signal. Both conversions of the controller 11 are preferably done by 
using the first and the second memories 15 and 16. The signal is then forwarded to the 
second CODEC unit 600 through the modem 14 and the second amplifier 13b. The 
system also contains a switch 17. 

An operation of the device for transmission/ reception of facsimile data in a WLL 
in accordance with a second preferred embodiment of the present invention will be 
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described. A first hook signal hook 1 is generated at the SLIC 25 and is a hook signal for 

the wire telephone set 30, and a second hook signal hook 2 is generated at the CDMA 
signal processor 300, and is a hook signal for the facsimile. The G3 facsimile transmission 
is made at the facsimile 20 by using a radio link through the CDMA signal processor 300, 
When the facsimile 20 transmits facsimile data, the detector 18 detects the facsimile 
data and provides a detection signal to the controller 11 and the SLIC 25. The SLIC 25 
matches line characteristics according to the detection signal from the detector 18 to 
transmit the facsimile data generated at the facsimile 20 to the first CODEC 26 through 
the first switch 17 and the SLIC 25. The first CODEC 26 converts the facsimile data into 
a digital signal and forwards it to the second CODEC 12. The second CODEC 12 then 
converts the digital signal into an analog signal again, and transmits it to the facsimile 
signal processor 200. The first amplifier 13a in the facsimile signal processor 200 amplifies 
the facsimile data transmitted from the second CODEC 12 and forwards it to the modem 
14. The modem 14 receives and modulates the analog facsimile signal and forwards it to 
the controller 11. 

The controller 11 preferably uses the first and second memories 15 and 16 to 
convert the protocol of the analog facsimile signal received from the modem 14 into the 
radio data service format/protocol (class 2, 2.0), and forwards it to the CDMA signal 
processor 300 through the switching unit 700. The CDMA signal processor 300 receives 
the facsimile data in the radio data service format (facsimile service protocol, class 2, 2.0) 
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from the facsimile signal processor 200, converts it into a CDMA format, and forwards 
it to the modulation/demodulation unit 400. The modulation/demodulation unit 400 
then modulates the CDMA formatted facsimile data into a radio signal. 

When receiving facsimile data, the modulation/ demodulation unit 400 demodulates 
an external radio signal and forwards the radio signal to the CDMA signal processor 300 
in CDMA format. The CDMA signal processor 300 receives the CDMA formatted data 
and converts the data into a radio data service format, and forwards it to the facsimile 
signal processor 200 through the switching unit 700. The facsimile signal processor 200 
receives the radio data service formatted dated from the CDMA signal processor 300 
through the controller 11, and preferably uses the first and second memories 15 and 16 
to convert the data into the analog facsimile protocol. The facsimile signal processor 200 
then amplifies the signal through the modem 14 and the second amplifier unit 13b, and 
forwards it to the second CODEC unit 600. That is, the controller 11 receives the data 
in the radio data service format (class 2, 2.0), buffers it at the second memory 16, and uses 
the analog facsimile protocol stored in the first memory 15 to convert the data into the 
analog facsimile signal format. 

The analog formatted facsimile signal format is demodulated, amplified, and 
convened into a digital signal as the facsimile signal passes through the modem 14, the 
second amphfier 13b, and the second CODEC 12. The signal is then forwarded to the 
first CODEC 26. The first CODEC 26 converts the digital facsimile signal into the 
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analog facsimile signal and forwards it to the facsiraile 20 through the interface unit 100. 
The facsimile 20 receives and forwards the analog facsimile signal format data. 

As has been explained, the device for transmission/ reception of a facsimile data in 
a WLL system has several advantages. For example, the transmission of analog data, not 
5 directly through a voice channel, but after the analog data is converted into a CDMA 
digital facsimile data format by providing hardware which can convert the analog data 
into a radio data service format (class 2, 2.0) permits the transmission/reception of an 
analog facsimile data connected to NIU in a WLL by using a CDMA system. 
\n The foregoing embodiments and advantages are merely exemplary and are not to 

rip be construed as limiting the present invention. The present teaching can be readily 
m applied to other types of apparatuses. The description of the present invention is intended 
to be illustrative, and not to limit the scope of the claims. Many alternatives, 
modifications, and variations will be apparent to those skilled in the art. In the claims, 
•'^ means-plus-function clauses are intended to cover the structures described herein as 
15 performing the recited function and not only structural equivalents but also equivalent 
structures. 
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WHAT IS CLAIMED IS: 



1. A device for transmission/reception of facsimile data in a Wireless Local 
Loop (WLL) system, comprising: 

an interface unit, which transmits facsimile data produced at a facsimile or 
matches data received in an analog facsimile protocol to wire line characteristics to 
provide the data to the facsimile; 

a facsimile signal processor, which receives the facsimile data from the 
interface unit, and converts the facsimile data into a digital signal with a radio data service 
format, or receives data in a radio data service format and converts it into an analog 
facsimile protocol to forward to the interface unit; 

a CDMA signal processor, which receives the radio data service formatted 
facsimile data from the facsimile signal processor and converts it into CDMA format, or 
receives data in CDMA format, converts it into the radio data format and forwards it to 
the facsimile signal processor; and 

a frequency modulation / demodulation unit, which frequency modulates 
the CDMA formatted facsimile data to forward as a radio signal, or receives and 
demodulates an external radio signal, and forwards the received signal to the CDMA 
signal processor. 
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2. The device of claim 1, wherein the interface unit comprises: 

a jack to connect the facsimile and a Network Interface Unit (NIU); 
a ring generator to generate a ring signal if a call is received for the facsimile; 
a detector to detect and forward the facsimile data transmitted from the 
facsimile; and 

an Subscriber Line Integrated Circuit (SLIC) to receive a signal detected at 
the detector, match line characteristics for transmission of the analog facsimile data 
generated at the facsimile, and transmit the analog facsimile data to the facsimile signal 
processor. 

3. The device of claim 1, wherein the facsimile signal processor comprises: 

a Dual Tone Multi-Frequency (DTMF) receiver to receive a DTMF 
generated by the facsimile; 

a first amplifier to amplify and forward the analog facsimile signal from the 
interface unit; 

a modem to modulate and forward the analog facsimile signal amplified at 
the first amplifier, or demodulate and forward a modulated facsimile signal; 

a second amplifier to amplify the facsimile signal demodulated at the 
modem, and forward it to the interface unit; 
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a first memory to store a radio data service format and an analog facsimile 

protocol; 

a second memory to buffer the analog facsimile data signal and the radio data 
service formatted signal; and 

a controller coupled to the first and second memories to convert the analog 
facsimile signal received from the modem into a radio data service format, or convert a 
radio data service format data from the CDMA signal processor into the analog facsimile 
signal to forward to the modem. 

4. The device of claim 1, wherein the radio data service format includes a 
facsimile service protocol, class 2, 2.0. 

5. A device for transmission/ reception of a facsimile data in a Wireless Local 
Loop (WLL) system, comprising: 

an interface unit, which transmits facsimile data generated at a facsimile, or 
matches data received in a facsimile protocol to wire line characteristics to provide to the 
facsimile; 

a first CODEC unit, which converts a facsimile data signal from the 
interface unit into a digital signal, or converts a received digital signal into an analog 
facsimile data signal to forward to the interface unit; 
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a second CODEC unit, which converts the digital signal from the first 
CODEC unit into an analog signal, or converts an analog facsimile protocol signal into 
the received digital signal to forward to the first CODEC unit; 

a facsimile signal processor, which receives the analog signal from the second 
CODEC unit and converts it into a digital signal having a radio data service format, or 
which receives data in a radio data service format, converts it into the analog facsimile 
protocol signal, and forwards it to the second CODEC unit; 

a CDMA signal processor, which receives the digital signal having the radio 
data service format from the facsimile signal processor and converts it into a CDMA 
format, or which receives data in a CDMA format, converts it into the radio data service 
format, and forwards it to the facsimile signal processor; and 

a modulation/ demodulation unit, which modulates the CDMA formatted 
signal received from the CDMA signal processor, or which receives and demodulates an 
external radio signal to forward to the CDMA signal processor. 

6. The device of claim 5, wherein the interface unit comprises: 

first and second jacks to connect at least one of the facsimile and a wire 

telephone set to a Network Interface Unit; 

a ring generator to generate a ring signal if a call is received at the facsimile 

or the wire telephone set; 
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a detector to detect and forward the facsimile data produced at the facsimile; 

and 

a Subscriber Line Integrated Circuit to receive a signal detected at the 
detector, match line characteristics, transmit the facsimile data generated at the facsimile 
to the first CODEC unit or prevent the use of the facsimile if a call is received at the wire 
telephone set. 

7. The device of claim 5, wherein the first CODEC unit comprises: 
a first DTMF receiver to receive through the interface unit a DTMF signal 

generated at one of the wire telephone set and the facsimile and forward it to the CDMA 
signal processor; and 

5 a first CODEC to receive the facsimile data from the interface unit and 

convert it into digital data, or receive digital data from the second CODEC unit, convert 
it into an analog signal, and forward it to the interface unit. 

8. The device of claim 5, further comprising a switching unit, which selects one 
of a computer and the facsimile signal processor to couple to the CDMA signal processor. 
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9. The device of claim 8, wherein the switching unit comprises: 

a connecting unit to connect the computer to a Network Interface Unit; 

first and second control circuits to control data transmission and reception 
between the CDMA signal processor and the computer, and 

a switching circuit to couple one of the facsimile signal processor and the 
computer to the CDMA signal processor according to the data communication. 

10. A signal processing device, comprising: 

an interface unit to couple with at least one input device and detect and 
receive a device signal or output a device signal; 

a signal processor coupled to receive an interface signal and convert a data 
format of the signal or provide an interface signal to the interface unit; 

a Code Division Multiple Access (CDMA) signal processor coupled to 
receive a processed signal from the signal processor and generate a CDMA formatted 
signal or receive a CDMA formatted signal and output a radio data formatted signal to the 
signal processor. 

11. The device of claim 10, further comprising a modulating and demodulating 
unit communicatively coupled to the CDMA signal processor to receive or provide a 
CDMA formatted signal. 
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12. The device of claim 10, wherein the signal processor comprises: 

a Dual Tone Multi-Frequency (DTMF) receiver coupled to receive a control 
signal from the interface unit; 

an amplifier communicatively coupled to the interface unit; 

a modem communicatively coupled to the amplifier; and 

a controller communicatively coupled to the modem and the CDMA signal 
processor, wherein the modem receives an amplified interface signal and generates a 
modulated interface signal, or receives a modulated signal from the controller to generate 
a demodulated signal as the interface signal. 

13. The device of claim 12, wherein the controller further comprises: 
a first memory device; 

a second memory; and 

a central processing unit, wherein the first memory device stores a 
prescribed protocol, the second memory unit buffers a signal to be converted by the 
controller, and the CPU converts a format of the data stored in the second memory 
according to the protocol stored in the first memory. 
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14. The device of claim 10, further comprising: 

a CODEC device communicatively coupled to the interface unit and the 
signal processor; and 

a switching unit to selectively couple the CDMA signal processor to one of 
the signal processor and a computer. 

15- The device of claim 14, wherein the CODEC device comprises: 

a first CODEC unit communicatively coupled to the interface unit; and 
a second CODEC unit communicatively coupled to the first CODEC unit 
and the signal processor, wherein the first CODEC unit converts a signal received from 
the interface unit from a first format to a second format and converts a signal received 
from the second CODEC unit from the second format into the first format, and wherein 
the second CODEC unit converts a signal received from the first CODEC unit from the 
second format into a third format, and converts a signal received from the signal processor 
from the third format into the second format. 

16. The device of claim 15, wherein the first and third formats are an analog 
format, and the second format is a digital format. 

17. The device of claim 15, wherein the switching unit comprises: 
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first and second control circuits for controlling data transmission and 
reception between the CDMA signal processor and a computer, and 

a switching circuit to selectively couple the CDMA signal processor to one 
of the signal processor and the computer. 

18. The device of claim 17, wherein the switching unit further comprises a 
network interface unit coupled to the computer and each of the first and second control 
circuits. 

19. The device of claim 17, wherein the signal processor comprises: 

a controller coupled to the first and second memories to conven the 
modulated interface signal received from the modem into a radio data service format, or 
convert a radio data service format data signal from the CDMA signal processor into the 
modulated interface signal, and forward it to the modem 

a second DTMF receiver coupled to receive a control signal from the 
interface unit; 

a modem to modulate and forward the output of the second CODEC unit 
and demodulate and forward data to the second CODEC; 

an amplifier for amplifying the signals to and from the modulator; 
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a memory to store a radio data service format and an analog facsimile 
protocol and to buffer signals to be converted by the controller. 

20. The device of claim 19, where in the interface unit comprises: 
first and second jacks to couple to first and second input devices; 

a ring generator to generate a ring signal if a call is received at the first or 

second input device; 

a detector to detect and forward data from the second input device; and 
a Subscriber Line Integrated Circuit to receive data from the detector, match 

line characteristics, and transmit the data to the first CODEC unit. 

2 1 . The device of claim 20, wherein the first input device is a wire telephone set 
and the second input device is a facsimile. 

22. The device of claim 10, wherein the signal processor receives an analog 
facsimile signal and converts it to a digital radio data service format. 
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23. A method for transmitting facsimile data, comprising: 
detecting analog facsimile data from a facsimile; 

providing a detection signal to a controller and a Subscriber Line Integrated 
Circuit (SLIC); 

matching line characteristics and the SLIC according to the detection signal; 
transmitting the analog facsimile signal to a modem through a first amplifier; 
modulating the analog facsimile signal and forwarding it to the controller; 
converting the analog facsimile signal to a digital signal using a prescribed 

protocol; 

forwarding the digital signal to a CDMA signal processor; 
convening the digital signal into a CDMA protocol; and 
modulating the CDMA protocol digital signal. 
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ABSTRACT OF THE DISCLOSURE 

A device for transmission/reception of a facsimile data in a separate type WLL 
system is provided, in which an analog G3 facsimile signal is converted into a CDMA 
signal format for transmission/ reception of the signal. The device includes an interface 
unit for transmitting facsimile data produced at a facsimile, or matching data received in 
an analog facsimile protocol to wire line characteristics for providing the data to the 
facsimile, a facsimile signal processor for receiving the facsimile data from the interface 
unit and converting it into a digital signal and a radio data service format, or receiving a 
data in a radio data service format, converting it into an analog facsimile protocol, and 
forwarding it to the interface unit. It also includes a CDMA signal processor for receiving 
the converted facsimile data from the facsimile signal processor and converting it into a 
CDMA format, or receiving data in a CDMA format, converting into the radio data 
format, and forwarding it to the facsimile signal processor. It also includes a frequency 
modulation/ demodulation unit for frequency modulating the CDMA formatted facsimile 
data, or receiving and demodulating an external radio signal, and forwarding it to the 
CDMA signal processor. 
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